ABSTRACT. A 10-year-old male fossa (Crytoprocta ferox) exhibited clinical signs of diarrhea, anorexia and weight loss. Chemistry values and echographic results were suggestive of intestinal lymphoma. Postmortem examination revealed severe multifocal wall thickening of the small intestine with severe enlargement of the pancreatic lymph node. Microscopically, the small intestine was multifocally transmurally infiltrated by large neoplastic round cells also found in the pancreatic lymph node and the liver. On immunohistochemistry, the neoplastic cells stained intensely with CD3 and didn't stain with CD79a. Based on these findings, a diagnosis of intestinal T-cell lymphoma with pancreatic lymph node and liver involvement was made. To the authors' knowledge, this is the first report of a lymphoma with immunohistochemical phenotyping in a fossa. KEY WORDS: fossa, immunohistochemistry, small intestine, T-cell lymphoma.
Lymphoma is one of the most common tumor occurring in domestic and wild animals, especially in cats [6] . In this species, several anatomical forms are described, and the alimentary form is one of the most frequent [5] . Little is known about diseases in Eupleridae, and the majority of the reports found in the literature concerns infectious diseases [2] . To date, there is no description of any tumor in fossa. Moreover, no biological information is available in this species. Therefore, we report a case of a spontaneous intestinal T-cell lymphoma in a captive fossa (Cryptoprocta ferox) and provide biochemical, hematological and immunohistochemical data.
A 10-year-old male fossa born in captivity was anesthetised with Tilétamine/Zolazepan (4 mg/kg intramuscular) for clinical examination following few days of diarrhea, anorexia, and weight loss. Fecal samples submitted for bacteriology and parasitology were normal. Clinical examination revealed a mild gingivitis associated with abundant tartar on the first left superior premolar. Tartar was extracted by ultrason, and spiramycine/metronidazole [16.67 mg/kg for 10 days per os (PO)] were given as well as meloxicam (0.1 mg/kg for 5 days PO). A blood sample was collected during anesthesia. A complete blood count (CBC) and serum biochemistry were performed and compared to values obtained from a 18-year-old healthy female fossa used as a control. The CBC showed moderately increased segmented neutrophils attributed to the gingivitis. Serum biochemistry revealed low cholesterol, decrease slight of total protein associated with hypoalbuminemia, increase slight of hepatic transaminases and lactate deshydrogenases (Table 1) . Digestive signs recurred one month later, and a second anesthesia was performed. Abdominal palpation revealed a nodular mass in the cranial part of the abdominal cavity and a thickened intestinal wall. A new blood sample was collected. Compared to the previous values, the serum biochemistry confirmed the decreased cholesterol and total protein, and the increased hepatic transaminases and lactate deshydrogenase (Table 1) . Ultrasonography confirmed a nodular mass, 3 cm in diameter, along the pancreas and multifocal and severe thickening of the intestine. Regarding the pancreatic mass, we first hypothesized an exocrine pancreatic tumor. However, the values obtained for amylase and lipase were similar to the ones from the healthy female and seem to be close to the reference values accepted for healthy cats (550-1458 UI/l for amylase and 0-76 UI/l for lipase) [7] . The diffuse thickening of the intestinal wall was highly suspicious for intestinal lymphoma. Considering the high probability of a neoplasia with poor prognosis, euthanasia of the animal was decided, and a necropsy was performed.
Macroscopically, the animal was in poor physical condition with a severe depletion of the abdominal fat. Pancreatic lymph node appeared severely enlarged (3 × 4 cm), uniformly firm and white on cut sections. Several regions of the small intestine were severely thickened. The lung contained subpleural whitish 1 to 3 mm plaques. Other organs did not show any macroscopic lesions. Tissue samples from small intestine, pancreatic lymph node, liver and other representative parenchymal organs were fixed in 10% neutral buffered formalin, processed routinely for paraffin embedding, sectioned at 4 to 5 µm and stained with hematoxylin and eosin for light microscopic examination.
Histologically, all the layers of the small intestine were multifocally, severely infiltrated by a population of neoplastic large round cells arranged in dense cellular sheets within a scant stroma (Fig. 1) (Fig. 2) . Mucosal changes, such as villous blunting, villous fusion and crypt abscess or crypt effacement, were severe. Epitheliotropism was present, most commonly in discrete clusters in the villous epithelium and in the crypt epithelium. The normal architecture of the pancreatic lymph node was entirely obliterated by the same neoplastic cells. A few aggregates of neoplastic cells were also present in some portal areas in the liver. The pulmonary plaques were compatible with endogenous lipid pneumonia. Immunohistochemistry was performed on 4 µm sections. The following antibodies were used: Rabbit polyclonal antibody against CD3 (1/100e, Dako, Trappes, France) and Mouse monoclonal antibody against CD79a (clone HM47/ A9, 1/200e, Thermo Fisher Scientific Lab Vision Corporation, Runcorn, U.K.). An automated immunostainer was used (Discovery ultra). Antigen demasking and immunodetection were performed according to the manufacturer's instructions (Ventana, Tucson, AZ, U.S.A.). The avidin-biotin technique was used for revelation. The slides were counterstained with hematoxylin. Positive and negative controls were provided in all tests. Samples of normal fossa spleen and lymph nodes were provided as positive controls. The cytoplasm of neoplastic cells labeled positively for CD3 (Fig. 3) and negatively for CD79a. Based on these findings, a diagnosis of intestinal T-cell lymphoma with pancreatic lymph node and liver involvement was made.
In this article, we describe an intestinal T-cell lymphoma in a fossa with pancreatic lymph node and liver involvement. Lymphoma is one of the most common neoplasms occurring in domestic and wild animal species [6] . It is considered to be the most common feline intestinal tumor [5, 11] , representing 47% of all intestinal tumors with 59% located in the small intestine [9] . Intestinal T-cell lymphoma in cats can be classified into two types: mucosal T-cell lymphoma which predominates and transmural T-cell lymphoma characterized by transmural extension across muscular layers. Both are largely confined to the small intestine [8] . According to Abbreviations: NT: not tested, LD: lactate deshydrogenase, AST: aspartate aminotransferase, GGT: gammaglutamyl transferase, ALT: alanine aminotransferase, ALP: alkaline phosphatase. this classification, our case could be classified as transmural T-cell lymphoma. In cats, transmural T-cell lymphoma often results in mass formation as in our case, intestinal obstruction and even perforation with peritonitis. Cats with transmural T-cell lymphoma have a median of survival of 1.5 months [8] . Clinical signs for intestinal lymphoma are not pathognomonic: diarrhea, melena, anorexia, lethargy and weight loss [4, 10, 11] . CBC is rarely determinant in the diagnosis but can show anemia, leucocytosis with lymphocytosis at the beginning and lymphopenia as well as neutropenia on terminal stage. Anemia was not observed in our case, and the moderate leucocytosis was difficult to interpret because of the concurrent gingivitis. Hypoproteinemia and hypoalbuminemia as suspected in our case, were common because of the infiltration of the intestinal wall resulting in malabsorption syndrome. Alkaline phosphatase was in normal value in our case but can be moderately increased in domestic animals when lymphoma is located near the duodenum and obstructs partially the bladder conducts [1] . No values for CBC and serum biochemical for fossa have been published yet, and consequently we used a healthy female as a control. However, further studies are needed to establish references values. Ultrasonography is determinant in the diagnosis of intestinal lymphoma and can detect or confirm the structure of an abdominal mass as observed in our case but also can show symmetrical and peripheral thickening of the intestinal wall with homogeneity and hypoechogenicity [3] . However, to obtain a definitive diagnosis of intestinal lymphoma, cytology, histology and phenotyping by immunohistochemistry are crucial. As no data have been reported for immunohistochemistry in fossa, we tested the antibody commonly used in cat, with normal fossa spleen and lymph node as a positive control. The cause of lymphoma in domestic species is usually unknown, but in cats, an association with retroviral infection is well-described and approximately 70% of the cats affected with lymphoma have concomitant feline leukemia virus (FeLV) infection [4, 6, 11] . However, the prevalence of viremia in cats with lymphoma varies with anatomic form, and age. Indeed, 30% of cats with alimentary form are FeLV positive, and young cats with lymphoma are more commonly FeLV positive than old cats. The role of feline immunodeficiency virus (FIV) in the pathogenesis of feline lymphoma is still unclear, although it has been documented that FIV-positive cats appear to be at higher risk for lymphoma [4] . No report of retroviral infection has been found in the fossa in the literature.
